past lhistory, and I hope the future history, of this medical school. For in the past hulndre (d years each generation has produced 'ani outstan(ling, tealchcr and lea(ler. Thlle roll includes Aindrews, Gordoon, Redferni, Cuming, Svningtoni, anl more recenitly Lowry, and amiiongst its members the name-of Robert Campbell shlines as bright as any. Not only did he inherit a finie tradition of surgery, but imiore, he won for himself a reputation in his chosen field. It is such men who buildl the tradition of a school, and it is with a pardonable pride that we look back over the past llunidred years, anld to-night honour the fact that the list of builders of our sClcool and of its traditions includes the name of Robert Campbell. I'o manyv the niame has now become a legend. It will remain one of the half-dozen wvhich wVill continue to stimulate our studlents and their teachers in the next hundre (d years It is perhaps interesting in these days, wheni so much stress is placed UpoIl the social obligations of medicinie, in which the influenice of external enlvironment on health and disease is being extensively studied, an(d in which 'housilng' takes precedence over 'hospitals,' to examnine the factors which preserve the integrity of the body and maintain what Claude Bernard once calle (d 'the internal environiment.' In the teachiniig of pathology it is a universal maxim that the processes taking place within the body caninot be und(lerstoo (d by conisidering merely the disease of any onie orgaln. It may be possible to isolate andc preserve individual organis and stinmulate their activity to conitinue in the test-tube, but such activity has only a superficial resemblanice to the phenlomenia w\Ahich we are able to observe an (d stud3y in the individual. Indeed, the closer study we make the more it becomes apparent that all bodily activities are bound together and co-ordinated, and that there exists some cenitre where this co-ordination and ilntegration are performed. In a differenlt coinnectionl St. Paul has said "Yes, God hlas tempered the body togetlher, w\ith a special dlignity for the inferior parts, so that there may be no (lisunioni in tlle body, but that the various members should lhave a commonl concerni for onie another. Thus if one member suffers, all the members share its sufferinig; if onie member is honoured, all the members share its h-onour.)" WVe live in an environmienit which is constanitly changing. '['he healthy indiv-idual can expose himself to a wide range of heat and cold, yet because of the delicate balance of heat-production anid lheat-loss the temperature of the body remains remarkably constant. Fluidl intake may be large or small, yet within xvide limits water output compenisates for the variation in intake. TIhe salt colntent of our foo(d may be great or little, yet that of our bloodl remainis constant. Life may be active or sedentary; the rate of the heart,. the cardiac output, the respiratory rate-thesc will ensure a proper nutrition for our tissues. rhese and the manifol(d other functioIns of the body are graded to meet the nieecds of the momiient, so that the internal envitonment shall remain constant. TIable I, which is taken from Barcroft's "'Architecture of Physiological Functioni," shoxvs how important this fixity of the internal environmenlt is to the proper functioniing of tlle body. 'Io-dav we believe that the cenitre for this conitrol is in the hypothalamus.
TIhe suggestion that the hypothalamus might possess important functions ,\as madle bv the Vieinneese pathologist Rokitansky (1842), wlho first pointed out that lesions of the base of the brain might be associated with gastric hemorrhage or with perforation of the stomiiachi. He postulate (d that Bailey and Bremer (1921) attention was again drawn to the fact that injury to the hypothalamus might produce symptoms of adiposity, of polyuria, and even of sexual dystrophy, which 3 were currently thought to be of pituitary origin. In the past twenty years advance has been rapid, and(i nlow the funIctiotn of the hypothalamus is beginning to become apparent.
TIlie hypoth.alamntis is a very antcienit portion of the brain. It is the area lving betwxeen the anterior boundary of the optic chiasmal and the regiotn jutst ppstterior to the maniillarv, bodies, wlilst laterally it comes into relationship with the subtilhllaimilus, the cerebr-al pe(luticles, ail(l the internal capsule. It is seenl to be atmass of g-rey matter, .iatd further analysis reveals that this can be convenicntly suib-(livided inito three parts-(a) the pars supra-optica, which lies in relation to the optic chiiasma, (b) the tuber cinereum, which is the point of attachment of the pituitarv stalk, and (c) the pars mamillaris. Each of these areas contains groups of nerve cells which in some cases are aggregatedl into definite nuclei, whilst others are dispersed more or less (lift uselv. TIhe arrangement is, however, symmetrical so that the left is the mirror image of the right. Fig. 3 Dott (1938) points out, is wonderfully tolerant of deformation by a tumour, provided the tumour grows slowlly. Hence, even wvith severe degrees of hydrocephalus or with tumours pressing directly upon or invading the hypothalamus, we are often surprised by the extent of the lesion in the presence of minimal symptoms. In spite of this there. are a number of symliptoms whiclh occur in association with tumours arising in the hypothalamus, the pituitary, or other adjacent structures with such a degree of frequency that we must consider them to have their origin within the hypothalamus itself. Usually wNhen the tumour is examined at post-mortem or at operation it has so deformed the brain tissue that nlo conclusions cani be reached as to the accurate localisation of this or that funiction. Still, it is interesting that groups of symptoms are prone to occur together. Adiposity is often associated with polyuria and sexual (lepression; somnolence with hyperthermia, hyperpncea, and tachycardia. Yet occasionlally only one function is disturbed, and so we find some patients suffering onlyv from polyuria; others in whom somnolence, or adiposity, or sexual dystrophy conistitute the sole manifestation of altered function. Here too, as in cases of encephalitis, the presence of a tumour or of surgical trauma may seenm to determille the presence of psychological symptoms-episodes of laughter and tears, of placidity and manic excitement. The nature of the tumour may vary from the coljoid cyst of the thircd ventricle to tumiiours arising from the pineal or the pituitary, but it is the site of the tumour anid the amount of hypothalamic destruction which dletermines the symptoms rather than the type of the tumour. Often, inideed, it would seem that the smaller tumours with only partial destruction of hvpothalamic centres are more productive of the specific symptoms than the larger lesions which are found at post-mortem to have destroyed completely the wNhole centre.
In head injuries lesions of the hypothalamus are occasionally found. Most frequently these consist of small hzemorrhages-especially in the pituitary stalk at its junction with the posterior pituitary. At tllis site, too, small areas of necrosis are to be foun(d in many cases of increased intracranial pressure (Biggart) . (Campbell aind( Biggart, 1939) .
Such a brief glance at the symptoms associated with pathological lesions in the hypothalamic region has raised the problem of the nature of the control exercised by this centre over sleep, the elimination of urine, temperature, fat metabolism, sex function, car(diac anid respiratory rhythm, and possibly emotion. The fact that such symptoms are more prominent in association with small localised lesions raised the question of whether destruction of the balanced co-ordination of the hypothalamus is not more prone to produce symptoms than destruction of the whole centre. WVe must not forget the symmetry of the nuclei-which might suggest that unilateral lesions would not be associated with the same intensity of symptoms as bilateral (lestruction, Such pathological observations hiave served as a continuous stimulus to research, until to-day there is a remarkable consensus of opinion on the means of control of many of these functions.
Sleep.-rhe sleeping state canl be overcome by sufficiently strong stimuli, but what determinies wvhv the state of xvakefulness should give way, often relatively suddenly, to sleep we are still unable to explain. Some observers postulate that sleep is produced by the accumulation of metabolites during waking, and that these in turn act upon the brain. Chemical examination has failedl to support such a theory. Others, influenced by Pavlov, believe that sleep is the result of a diffuse inhibition of the cerebral cortex and subcortical centres. Such a widespread inhibition was thought to be due to conditioned stimuli. This theory, once popular, has nlow been subjected to severe criticism. It neglects completely the observations of pathologists that lesions at the base of the brain do produce sleep. It fails to explain narcolepsy-a state of somnolence in which the patient may be asleep on his feet whilst walking or marching-and(i which therefore cannot be due to such a diffluse inhibition as is postulated by Pavlov. Experiment has failed to confirm theory.
Even after complete dlecortication an animal may still continue to show alterniation of waking and sleeping. As Denny-Brown (1932) points out, Pavlov's suppositioIl rests on no eviclenice at all. ' From his analysis of cases of encephali-tis lethargica, von Economo (1930) was led to postulate a sleep cenitre in the region of the third ventricle. T hough his material did not permit of detailed localisation, he considered that such a centre existed in the hypothalamus posterior to the tuber cinereum andl in the central grey matter of the anterior part of the mid-brain. It In Case 1 a tumour (ependymoma) was found to involve the anterior five millimetres of the aqueduct. It extended to a depth of 5) mm. into the lateral hvpothalamus of both hemispheres above the corpora mamillaria. Case 2 showed sleep disturbance of the narcoleptic type. Ihe onset of the condition had been sudden and two weeks before death. At post-mortem there was an acute necrosis of the tuberal nuclei extending along the floor of the third ventricle to the corpora mamillaria. The cause of the necrosis was not apparent but was probably vascular.
Case 3 (F. 45) was found to be associated with a metastatic carcinoma of the luncg. The lesion was situated in the floor of the hypothalamus between the tuibercinereum and the corpora mamillaria. In transverse (liameter it measured 1 cm.
TIhere was hremorrhage and oedema of the surrounding tissue. In a fourth case (F. 11) there was a cystic astrocytoma which, arising in the posterior hypothalamus, had completely repiaced the corpora mamillaria, and extended laterally into the walls of the third ventricle for 1.5 cm. on either side. Though obviously of m-any months dluration, it was onlv witlhin the last month that sleep disturbance was obvious. There was only a slight hydrocephaius and it is possible that the somnolence is to be correlated with the occurrence of haemorrhage into the cyst.
Others have had much larger series. Davison and Demuth (1946) record seventeen cases in which there was direct involvement of the hypothalamus in fourteen. In sixteen cases the posterior hypothalamus showed bilateral changes. In seven the lesion was entirely hypothalamic. These authors conclude that damage to the hypothalamus, especially the posterior part of the hypothalamus, causes somnolence. Similar cases have been reported by Fulton and Bailey (1929) , Lhermitte and Tournay (1927) , Cox (1937) , Engel and Aring (1945) , and others.
These conclusions, based on clinico-pathological evidence, have been put to experimental test by Ranson (1939) , Ranson and Ingram (1932) , Harrison (1940) , and others. The work of Ranson and his school is of particular value, as his animals were observed for days or weeks following the operation. T hey found that lesions itn the posterior part of the lateral hypothalamus were effective in producing sleep.
Calcium salts, which decrease the irritability of nervous tissues, have been injected into the brain by Demole (1927) and Cloetta and Fischer (1930) . Such injections, presumably by decreasing the activity of the waking centre, have been found to induce sleep.
There has been accumulated sufficient evi(lence to postulate a waking centre in the posterior hypothalamus. Obviously such a centre is of great importance to the body, and though our evidence does not allow us to assume that this is the sole mechanism involved, it must be regarded as one of the centres compelling sleep.
Temperattre.-Hyperthermia is not only occasionally present in hypothalamic disease, but is one of the symptoms which frequently develops after operation on this area. Sudden emptying of the ventricles, especially in children, has been followed by high temperatures which may be fatal (Cushing) . It is seen occasionally as a complication of headl injury and in associatibn with pontine hlemorrhage. Rarely it is seen in encephalitis lethargica. Gelpke reported a case in which the temperature reached 1110 and recurre(l at intervals on seven (lays during a fortnight. The man eventually recovered. Lhermitte and Ledroux have-recorded cases in which there was a persistent high temperature, in one patient for two years. Dott (1938) has seen hyperthermia of sixteen days duration following operationi on the hypothalamus. In general,. however, though there appears to be little doubt as to the relationship between the occurrence of hypothalamic damage and the hyperthermia, most of the cases show such extensive damage that it is difficult to localise the control of temperature to any onc nucleus. Alpers (1932 ), Gagel (1936 , Davison (1940) , and Zimmermann (1940) have describedl patients with fairly well localised lesions. In four out of five cases of hyperthermia studied by Davison, the tumour was found in the anterior and middle parts of the hypothalamus. In the fifth, the lesion was more posterior.
Hypothermia has also been found in cases of encephalitis and of tumour. In the human cases which were capable of analysis, the lesion has been found in the posterior part of the hypothalamus and involved thc lateral hypothalamic nuclei at the level of the mamillary borders.
The findings in man, therefore, emphasise the importance of the hypothalamus in heat-regulation, but do not permit us to localise the function in particular nuclei. There is some suggestion that injury to the anterior group of nuclei may be responsible for hyperthermia, whilst damage to the posterior group may be associated with hypothermia.
These suggestions have been supported by the experimental work of Ranson.
He has shown that a receptive mechanism specifically sensitive to heat lies in the pre-optic and supra-optic regions. From this, centre pathways descend through the lateral hypothalamus. Experimental destruction of this centre or of the pathways leading posteriorly, injure the mechanism which normally prevents the body from over-heating. When the lesion is so large as to destroy both the centre for heat loss and the centre for heat production, the animal tends to take the temperature of its environment, i.e., to become poikilothermic-at least for a time.
The co-ordinative and integrative functions of the hypothalamus are therefore beautifully demonstrated in the control of temperature, and it is obvious that in the exercise of this control many of the activities of the autonomic nervous system are involved. Respiratory rate, cardiac rate, shivering, vaso-dilation and vasoconstriction, the distribution of the blood in the skin and viscera-all these must be integrated and co-ordinated. Such functions must denote the presence of descending pathways and connections with the autonomic nervous system. Water Metabolisim.-Certain of the functions of the hypothalamus are so closely linked with the pituitary gland that it is necessary to review briefly the relationship between these structures. The epithelial elements of the pituitary develop from the oral ectoderm; the neural elements from the hypothalamus. Embryologicallv, the pars distalis or anterior is the only part of the pituitary which does not come in contact at any stage of development.with neural elements from this source. This is of some importance, as we shall see that collateral functions often appear to be exercised by the anterior lobe and hypothalamus, and many investigators assume a supply of nerve fibres to this lobe from the hypothalamus. I have never been able to demonstrate such fibres, and the existence of a cleft between the anterior and posterior lobes until post-natal life tends to render the development of such a supply difficult. It is not surprising that the posterior lobe, which develops from neural tissue, has been shown to contain a rich plexus of unmyelinated nerves. It has been difficult to find the origin of these fibres. Some arise in the supra-optic nuclei, but whilst these constitute the majority of the fibres in the anterior part of the pituitary stalk, they are by no means the only fibres. It is possible that fibres come from the paraventricular nuclei, but. there is as yet no definite evidence of these origins.
The posterior lobe is composed of rather peculiar glial cells-pituicytes. These cells are by no means confined to the posterior lobe but are also present in the stalk and in the median eminence of the hypothalamus. Indeed, from the standpoint of structure, one must include the median eminence, the stalk, and the posterior lobe as one functional unit. All three structures might well be included under the term pars nervosa. Much of our knowledge of this anatomical relationship between the hypothalamus and the pituitary has only been gained during the past decade, and until this relationship was clearly understood, the problems of the control of water in the body could not be solved.
In 1674 Thomas Willis differentiated between diabetes mellitus and diabetes insipidus. Lacombe in 1841 gave a good clinical description of the malady, emphasising the polyuria and the low specific gravity. In the development of our modern ideas concerning this The second period in the interpretation of the lesion responsible for diabetes insipidus was ushered in by the discovery that extracts of the posterior pituitary were related to the control of the excretion of body water. Stimulus to the viewpoint that the pituitary played the major role in the atiology of the syndrome was given by the work of Cushing (1910-14) , who succeeded in establishing the syndrome experimentally by hypophysectomy. Farini in 1913 and van der. Welden showed that diabetes insipidus could be controlled by injection of posterior pituitary extract. It therefore became accepted that the syndrome was the result of hypofunction of the posterior pituitary.
Such a viewpoint neglected the facts described by Aschner (1912) and Camus and Roussy (1913) who stated that removal of the pituitary did not in itself produce a polyuria, but that when the syndrome developed there was always concomitant damage to the hypothalamus. To this argument was added the observations of those pathologists and physicians who described diabetes insipidus appearing as the result of encephalitis lethargica or of other hpyothalamic injuries in the absence of any direct damage to the pituitary. In 1933, when my interest in this subject was first aroused, medical opinion was sharply (livided into two camps-(a) those who believed in the aetiological importance of the pituitary and (b) those who believed in the importance of lesions in the nervous tissue.
At its inception, the problem had been rendered more difficult by the demonstration by Magnus and Shaefer (1901) that extracts of the posterior pituitary caused a diuresis in the an2asthetised animal. As a result, Frank (1910) , who reported a case of diabetes insipidus due to a bullet piercing this region, was led to attribute the syndrome to an over-activity of the pars intermedia-at that time credited with the production of pituitrin. Cushing (1910) and his co-workers also believed that the lesion was irritative in character. They found that total removal of the pituitary resulted in oliguria. In the case reported by Simmonds in 1913 there was a secondary carcinoma of the breast destroying the pars nervosa, but which left the anterior lobe and the pars intermedia intact. Such reports tended to support the pituitary origin of the syndrome, but also to foster the idea of a hyper-secretion due to irritation.
The demonstration by van der Welden and Farini of the anti-diuretic effect of pituitary extract enabled subsequent clinical cases to be investigated from this point of view, and Goldzieher (1913) described a case of destruction of the posterior lobe and stalk by a gumma. Such cases were interpreted as resulting from a deficiency in posterior lobe secretion. Similar cases with destruction of the posterior lobe, with or without concomitant damage to its stalk or its epithelial investments, were reported between 1913 and 1927, but in most of such reports there was failure to examine the hypothalamus,, and so the interpretation remained one of purely pituitary deficiency. Such a viewpoint was emphasised by the results of experimental work. Verney and his collaborators from 1925 to 1936 supported the role of the posterior pituitary and showed that the anti-diuretic action of posterior lobe extracts was a direct one upon the kidneys and that this action was not dependent upon the integrity of the nerve supply to these organs.
Arranged against this purely pituitary origin of diabetes insipidus there was the experimental work of Camus and Roussy (1913-25) , Bailey and Bremer (1921) , Houssay (1918) , and others. Many of these investigators showed that removal of the pituitary was not followed by polyuria, but rather by a diminution in water output, whilst they claimed that damage to the overlying brain-variously localised by different authors-was folloNved by a polyuria with low specific gravity in every way resembling the clinical syndrome of diabetes insipidus. Few pathologists, however, had carried out any histological examination of the hypothalamus in human cases, and though Staemmnler (1932) and others had published suggestive cases, the hypothalamic theory was far from being accepted.
My own material consists of nine cases which wete studied at post-mortem. Table II shows the pathological lesions in these cases. In all nine cases the anterior pituitary was intact. Fig. 13 illustrates the extent of these lesions as determined by serial section. Cases 1, 3, 5, 6, and 7 seemed to indicate that a purely hypothalamic injury of whatever cause would result in the appearance of the syndrome. Such results stimulated experimental work and Alexander and I were successful in producing a permanent polyuria in fourteen dogs. At the same time, Ranson and his co-workers in America were also investigatinig this problem, and with one or two exceptions our results and ideas are in agreement.
It is therefore possible to summarise the current views as to the pathogenesis of diabetes insipidus. The secretion of the anti-diuretic hormone in the median eminence, the stalk, and the posterior pituitary is governed by the supra-optichypophyseal tract. It would appear that the supra-optic nucleus, possibly through its rich vascular bed, is stimulated by the water needs of the body (fig. 17) . When it is necessary to conserve water, the discharge of antidiuretic hormone is mediated by this nervous mechanism. If the nervous receptor mechanism-i.e., the supraoptic nuclei-is destroyed, and note that such destruction must be bi-lateral. the need of the body remains unappreciated: there is no discharge of hormone and a continuous polyuria. The nervous control of secretion may also be destroyed by interruption of the nerve tract, and the more nearly complete this interruption is, the more severe will be the loss of secretory control. Similarly, destruction of the posterior pituitary, its stalk, and the median eminence, i.e., the structures innervated by the supra-optic fibres, will result in an inability to produce hormone. In other words, diabetes insipidus is essentially a hormonic disturbance, but such disturbance is often caused by damage to that part of the hypothalamus which, through its nervous pathways, controls the secretion of the hormone. Here then we see an interesting relationship between the nervous and endocrine systems-a relationship which we also see illustrated, though much less clearly, in regard to fat metabolism and sex.
The problem is,, however, not quite so simple. Some cases of diabetes insipidus in man do not react to pituitrin. I have had the opportunity of studying three such cases, and reference to Table III will show that, although associated with hypothalamic lesions, the extent of the nervous damage is somewhat different in its distribution and tends to extend more posteriorly to involve the tuberal nuclei. Thus in one case the polyuria was at first controlled, but subsequently became refractory. Post-mortem study would suggest that this sequence was associated with the gradual extension of the lesion. Our present knowledge does not permit a reasoned explanation of such cases (Biggart, 1937) .
In other patients the polyuria may gradually disappear, or alternatively one finds, at post-mortem, lesions which might be expected to produce a polyuria in the complete absence of the syndrome. Von Hann (1918) was the first to give an explanation for these cases. In nine patients in whom the whole pituitary was destroyed, no diabetes insipidus was present. He concluded that the anterior pituitary played a part in the evolution of the syndrome, and considered that even in the presence of the essential lesion in the pars nervosa, polyuria would not develop unless the anterior lobe was at least partially intact. Numerous other 12
authors have presented evidence in favour of this concept. I have now seen three cases in which a secondary deposit of carcinoma had destroyed completely the anterior lobe, the posterior lobe, and stalk, and yet the measurement of urine output revealed an oliguria (Biggart, 1938 . In two dogs which had shown polyuria for 222 and 113 days respectively, the pituitary was removed, with a dramatic disappearance of the polyuria (Biggart and Alexander, 1939 Fat Metabolism.-Since Fr6hlich 's description of dystrophia adiposo-genitalis there have been numerous case reports of obesity developing as the result of disease of the pituitary-hypothalamic complex. Most often the lesion has involved both the endocrine gland and the adjacent nervous tissues and so it has not been possible to show what part the hypothalamic damage has played in the development of the adiposity. One, however, occasionally encounters patients who develop obesity following encephalitis lethargica, post-measles encephalitis, and choreain all of which the lesion is confined to the nervous tissue and in which no damage can be demonstrated in the anterior pituitary. It would thus appear that a purely hypothalamic obesity exists. Such may well be the basis for the by no means uncommon syndrome of juvenile adiposity, with or without some degree of sexual infantilism, but unassociated with disturbances of growth or vision. The normal rate of growth would seem to indicate a competent anterior pituitary, and their subsequent history that the lesion responsible was of functional rather than of organic origin.
The frequent association of polyuria with adiposity suggests that the lesion responsible for both disturbances lies in the anterior hypothalamus, and as Table  IV shows, our diabetic dogs developed an excessive gain in weight. Brooks (1938) and Scharrer (1938) also claim to have produced disorders of fat metabolism by bilateral lesions in the anterior hypothalamus. Gildea and MIan (1940) found the blood lipoids abnormal in about half of their patients with hypothalamic lesions.
On the other hand, emaciation may be seeni when the damage to the hypothalamus is extensive. Thus the obesity of encephalitis may give way to cachexia, and this sequence of events is not uncommon with the epidermoid tumours of the pars tuberalis. In a recent case of boulimia, the patient, a woman of 37 years, weighed less than four stones. At post-mortem she was found to have a syphilitic encephalitis with marked inflammatory lesions throughout the hypothalamus ( fig. 18) .
Unfortunately, pituitary lesions may be associated with similar disturbances. The basophil adenoma is often associated with obesity: the characteristic case of Simmond's disease with emaciation. It is not yet possible to differentiate clearly between hypothalamic and pituitary disturbances of fat metabolism, though the observation of Gildea and Man (1940) suggests that a high content of fatty acidls and cholestrol is more frequently found in the blood in hypothalamic disease.
Here, as with temperature and water metabolism, there is obviously an integrated balanced mechanism for the control of fat. The presence of a similar controlling mechanism in the anterior pituitary has suggested that the hypothalamus and anterior pituitary are linked by nerve fibres, but the failure to demonistrate such fibres prevents the acceptance of such an explanation. Barcroft has pointed out the frequency with which there is in the body duplication of function. Indeed, he believed that duplication is a definite feature in the architecture of function 'the more impressive because it is achieved in such different ways.' Can it be that here in the pituitary-hypothalamic mechanism we have another example of this feature? Such a viewpoint, however, demands an integration of these two mechanisms. The means whereby such integration is obtained are not clear.
Sex.-Sexual dystrophies are found associated with both hypothalamic and pituitary lesions. In most human cases the lesion responsible has damaged both structures and so rendered it impossible to localise clearly the site responsible for the sexual dystrophy. However, I have found normal anterior pituitary glands in three cases of Fr6hlich's dystrophy, where tumours arising at the upper pole of the pars tuberalis had damaged the anterior hypothalamus. Similar cases have been reported by Riddoch (1928) , Dott (1938) , Cushing (1932) , Stewart (1938) , and others. It is of interest that in our dogs, which were subjected to bilateral damage of the anterior hypothalamus, some of the animals not only developed obesity, but also sexual disturbance. One female, maintained for over a year following the operation, never developed cestrus and at post-mortem showed atrophy of the uterus and ovaries. Two males showed extensive degeneration of the germinal epithelium and complete absence of spermatogenesis. In all these animals the anterior pituitary was intact.
In man, the Lawrence-Moon-Biedl syndrome, characterised by obesity, retinitis pigmentosa, mental deficiency, and genital dystrophy is frequently stated to be due to hypothalamic disturbance. I have had the opportunity of examining one case.
'T'he anterior pituitary wvas normal. Some of the vessels in the hypothalamus showed a peri-vascular cuff of lymphocytes and there was some fall-out of cells, but the changes were not sufficiently definite to allow of any conclusion.
It is not so generally known that lesions of the hypothalamus may result in precocious puberty. Usually in stuch cases search is made for adrenal, ovarian, or pineal tumours. 'lThe occasional association of this syndrome with pineal tumours has (lone much to perpetuate the thesis that the pineal continues to possess en(locrine symptoms. Actually an analysis of the cases of precocious puberty associated with these tumours shows that the syndrome is related to the site and not to the nature of the tumour. 'The occasional occurrence of the syndrome as a sequel of encephalitis lethargica emphasises the possibility of a pure nervous lesion being responsible for what at first sight appears to be an endocrine (listurbance (Stern, 1922 , Wimmer, 1924 . Such a possibility is further emphasised by the appearance of similar symptoms in association with tumours of the floor of the tlhird venitricle. In such cases where an accurate (lescription of the lesion has been given, it has been foundl to involve the mamillary bodies, andl the hypothalamus posterior to the tuber cinereum. One of the most interesting of such cases is that of Capell and Dott which occurred in a female. "At six months old she began to have fits and to menstruate. At nine months there was enlargement of her breasts, which reached adult proportions when she was four years of age. At a year old she had pubic and axillary hair and began to grow rapidly. At four and a half years old she was as tall as a child of seven." She died at the age of eight years and was foundl to have an astrocytoma, replacing the floor of the third ventricle between the posterior wall of the tuber cinereum and the posterior margins of the mamillary bodies. There was no hydrocephalus.
Here, once again, we have clinical and pathological evi(lence of an integrating mechanism. The anterior nuclei would appear to be concerned witlh the stimulus to sex development: the posterior with its inhibition. Destruction of one group permits. the other to overact anid therefore results in anl abnormal expression of sexual development.
Emrotion.-T'here has always existed amongst students of the human mind a materialistic group who, dissatisfied with psychological abstractions, have sought to locate the 'instinicts' or 'emotions.' the mindl or the soul in some particular body organ. Thus Aristotle taught that the 'entelechy' of the organism dwelt in the heart: Erasistratus placed it in the cerebellum : Descartes in the pineal-the seat of the soul. Herophilus, in a prophetic mood three hundred years before Christ, decided upon the region of the third ventricle. "It would be," as Massermann (1943) writes, "an odd commentary, if after two milleniums of laborious research, we must concede that Herophilus's designation of the thir(d ventricle was within two millimetres of being right." More recently, Cushing (1932) has written "here ill this well concealedl spot . . . lies the very mainspring of primitive existence-vegetative, emotional, and reproductive-on which,. with more or less success, man has come to superimpose a cortex of inhibitions."
Ihe problem is niot easy. Animal experiment is difficult to initerpret and clinico-pathological correlations have so far been inco-nclusive. There can be no doubt that psychic disturbances are commonly seen in patients with lesions involving the hypothalamus. Psychic disturbances such as Korsakoff's syndrome are to be seen in Wernicke's encephalopathy, where the chief lesions are in the corpora mamillaria. Psychic disturbances are not uncommon in patients with other hypothalamic lesions, but in general the lesions are large and are difficult to utilise in localisation. The emotional reactions seen in encephalitis lethargica, varying from excitement or uncontrollable rage to an apathetic placidity, may be of hypothalamic origin, but the widespread nature of the inflammatory process renders it impossible to dogmatise. The common dissociation, however, between intellectual ability and emotional disturbance tends to place the lesions at a subcortical level. With tumours, manic conditions, euphoric states, flight of ideas, anger, have all been seen. In a case of teratoma of the third ventricle described by Alpers (1937) , the patient was irritable and irresponsible and showed periods of excitment followed by periods of fatigue. Foerster has seen manic episodes develop during the manipulation of a third ventricle tumour. Gagel (1936) is convinced that a manic condition can be produced in man by stimulation of the anterior hypothalamus. The posterior hypothalamus reacts to trauma by mental dullness, loss of interest, and eventually somnolence. Dott (1938) reported episodes of meaningless laughter in association with a posterior hypothalamic tumour.
Animal experiment, however, has not been without Value. The early observation of Goeltz (1892) that the decerebrate dog occasionally reacted to even gentle handling by behaviour suggestive of fear or rage, has been confirmedi and extended by a number of workers. Chief amongst these has been Bard (1928) , who showed that this "sham rage" could be elicited in animals from 'which all parts of the brain cranial to the hypothalamus had been removed. In other words, it would appear that the expression of anger is dependent upon the integrity of the hypothalamus. Later work by Ranson and his school (1935) has shown that stimulation of the hypothalamus results in dilatation of the pupil, erection of the hair, snarling, lashing of the tail, -biting, clawing, and fighting movements. Here, indeed, we have the appearance of rage, yet it would be wrong to assume, as so many have done, that the hypothalamus is actually the seat of this emotion. All that the human or experimental evidence allows us to deduce is that this area is concerned with the expression of the emotions, and that in this, as in the other functions we have considered, it acts as a co-ordinating centre for the neural and hormonal mechanisms of conative and emotional expression.
In order to complete our thesis of the co-ordinating and integrating functions of the hypothalamus it would be necessary to discuss its relationship to carbohydrate metabolism, to conditions of oxygen-lack, the formation of food stores within the body, the blood pressure, the mobility of the gut, and all the manifold reactions mediated through the autonomic nervous system. There is already abundant evidence that all of these controls are exercised in the last analysis by the brain, and our present knowledge suggests by that particular part of the brain at which we have been looking to-night. Often it appears that there is a pressor balanced by a depressor mechanism, and that in general one tends to be situated in the anterior, and the. other in the posterior hypothalamus. I hope that the evidence culled from clinico-pathological correlation and chronic experiment has convinced you that the maintenance of the internal environment in face of a frequently changing external environment is brought about by this hypothalamic centre. This centre might be said to be analagous to the headquarters of a great and successful army. No matter how the battle may fluctuate the welfare of the whole army is guaranteed by the co-ordination and integration of its various units and their functions. In man, however, unlike the army headquarters,. most of this co-ordination is unconscious and therefore probably more efficient. As we are doctors concerned with the general health of the public it is tempting to ask what has been the general benefit of this co-ordinating mechanism. Normally we are unaware of the functioning of the hypothalamus. It is only when disease attacks this centre or when the external environment varies so greatly from its normal range that symptoms and signs resulting from loss of co-ordination and integration become apparent. If we look again at Table I we shall see that in all such instances it is the higher levels of the central nervous system which suffer. Bernard in his original conception of the internal environment stated that "la fixit6' du milieu interieur est la condition de la vie libre," and with Barcroft one must conclude that 'la vie libre' which results from the constancy of the internal environment is the state which permits of mental activity. "Each century, and now each decade, add emphasis to the antithesis between the complete insignificance of man when considered as part of the material universe, and the astounding ascendancy to which his intellect has attained in comprehending the universe in which he is placed. " "Of that intellectual ascendancy, 'la fixit6 du milieu interieur' appears to be the, or at least a condition: Of that intellectual ascendancy, 'la vie libre' is no inapt description.
Whilst the hypothalamus, therefore, enables us, within broad limits, to "bring to the diet of the day's sights and sounds the wine of our own temperament," it is obvious that there must be a range to these limits. The wider the limits within which we insist our hypothalamus shall co-ordinate and integrate, the greater must be the strain upon its mechanism. It is not surprising that these mechanisms eventually fail. Over-stimulation, long continued, appears to be deleterious to most organs. Here, indeed, may be the explanation of the diseases of modern eivilisation. just at the time when Pasteur's prophecy that dlisease might be banished appears more likely than ever to be fulfilled-when sulphonamide, penicillin, streptomycin, andl the others wlhich the coming decades xvill bring, are wiping out the bacterial cauises of disease-just at this time our integrating cenitres are being exposed to more and more unphysiological strain, and high blood pressure, arterial disease, and peptic ulcer take an increasing toll from our declining years.
In a magnificent way we have rebelled against nature's regime, forgetting that "To everything there is a season
And a time to every purpose und(ler Heaven:
A time to be born, and a time to die, A time to keep, and a time to cast away." 17 THIS is an excellent account of the fevers. They are dealt with fully, but without unnecessary material. The subject is treated throughout from the practical angle of the practitioner confronted with the diagnosis of such cases. The illustrations, including the colour plates, are by the author, and have all the prime virtue of representing strikingly the conditions they are intended to portray, which is more than can always be said for the medical illustrations of the professional artist who is not a clinician. The nomenclature of some of the organisms such as the eberthella typhi is perhaps a little strange to the unaccustomed retina, but that is a fault that lies more with the reader. This should prove a most useful book to student and practitioner alike. R. W. M. S. Glioma replacing the whole hypothalamus. Female, aged 12. Absence of hypothalamic symptoms. 
